The molecule of the title compound, C 12 H 15 N 3 O 2 S, which belongs to the family of thiosemicarbazones, containing an acid group, adopts a semi-closed conformation with an intramolecular N-HÁ Á ÁN hydrogen bond. In the crystal, molecules are linked by strong N-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds between the acid group and thiosemicarbazone unit, with one additional intermolecular hydrogen C-HÁ Á ÁO interaction. These three interactions form R 2 2 (8) and a R 2 1 (7) rings and the molecules related by the c-glide plane are linked into a zigzag chain along [001] .
Related literature
For related compounds and their biological activity, see: Ng (1992) ; Papageorgiou et al. (1997) ; Du et al. (2002) . For a description of the Cambridge Crystallographic Database, see: Allen (2002) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data C 12 H 15 N 3 O 2 S M r = 265.33 Monoclinic, P2 1 =c a = 11.2812 (4) Å b = 9.3450 (4) Å c = 13.4120 (5) Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell refinement: CrysAlis RED (Oxford Diffraction, 2010); data reduction: CrysAlis RED; program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX publication routines (Farrugia, 1999) , PLATON (Spek, 2003) , PARST95 (Nardelli, 1995) and publCIF (Westrip, 2010). supplementary materials Acta Cryst. (2012) . E68, o1945-o1946 [doi:10.1107/S1600536812023793]
1-(4-Carboxybutan-2-ylidene)-4-phenylthiosemicarbazide
Rafael Mendoza-Meroño, Laura Menéndez-Taboada and Santiago García-Granda Comment Thiosemicarbazones have been extensively studied due to their wide range of actual or potential medical applications which include notably antiparasital (Du et al., 2002) and antitumor activities (Papageorgiou et al. 1997) . In this work we have synthesized and crystallized a new thiosemicarbazone (I). Fig(1) The molecule in the crystal adopt a semi-closed conformation, similiar to the structure reported by Ng (1992) [CSDRefcode: JUBMAU] .The values of distances N-N length (1.380 (2) Å.) and the dihedral angle C═ N-N-C (177.2 (2) °) are similar to those found in CSD (Allen, 2002) for thiosemicarbazone systems [selected 371 hits, average distance N-N is 1.374Å and mean dihedral angle is 178.21 °].
In the crystal packing the strong interactions are stablished between acid group and thiosemicarbazone moiety through N(2)-H(2N)···O(2) and O(1)-H(1O)···S(1). There is one additional intermolecular hydrogen C(5)-H(5a)···O (2) interaction. These three interactions form a R 2 2 (8) and a R 1 2 (7) rings (Bernstein et al., 1995) as shown in Fig (2) . The molecules linked in this way form a zig-zag chain crystallograhycally related by c-glide plane shown in Fig (3) . An intramolecular N(3)-H(3N)···N(1) hydrogen bond is also present. (Table 1) .
Experimental
A solution of levulinic acid (1.1612 g, 0.01 mol) and 4-phenylsemicarbazide (1.6723 g, 0.01 mol) in absolute methanol (50 ml) was refluxed for 1 h in the presence of p-toluenesulfonic acid as catalyst, with continuous stirring. On cooling to room temperature the precipitate was filtered off, washed with copious cold methanol and dried in air. White single crystals of compound (I) were obtained after recrystallization from a solution in methanol.
Refinement
The NH ,CH 2 and OH H-atoms were found in difference Fourier maps and were freely refined: N2-H = 0.83 (2) CH with U iso (H) = 1.2 × U eq (C) and CH 3 with U iso (H) = 1.5 × U eq (C). At the end of the refinement the highest peak in the electron density was 0.301 eÅ -3 , while the deepest hole was -0.283 eÅ -3 .
Computing details
Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell refinement: CrysAlis RED (Oxford Diffraction, 2010); data reduction: CrysAlis RED (Oxford Diffraction, 2010); program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX publication routines (Farrugia, 1999) , PLATON (Spek, 2003) , PARST95 (Nardelli, 1995) and publCIF (Westrip, 2010) .. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0082 (7) 0.0048 (7) C7 0.0449 (8) 0.0520 (9) 0.0460 (8) −0.0054 (7) 0.0094 (7) 0.0010 (7) 0.0504 (10) 0.0776 (13) 0.0657 (12) 0.0048 (9) 0.0049 (9) −0.0022 (10) C11 0.0677 (12) 0.0672 (12) 0.0569 (11) −0.0104 (9) 0.0052 (9) −0.0117 (9) Geometric parameters (Å, º) S1-C6 1.6843 (17 
